) have been reported. However, there have been few reports on CA metabolism from the field of orthopedic surgery, and in particular we could find no report on CA metabolism in relation to rheumatoid arthritis (RA). In the present study the levels of adrenaline (AD) and noradrenaline (NA) in the urine of patients with RA were examined, and an attempt was made to elucidate CA metabolism before and after synovectomy.
MATERIALS AND METHODS

Materials
Six healthy subjects and 22 patients who were diagnosed at the Department of Orthopedic Surgery, Iwate Medical University Hospital as having classical or definite rheumatoid arthritis by the criteria of American Rheumatism Association were examined. The 24-hour urines of individual healthy subjects and patients were put separately in a bottle to which hydrochloric acid had been added and an aliquot of each urine was examined in the experiment.
The injected steroids were converted into beta-methasone (Table 1) . Synovectomy was carried out on 6 patients, and the urines taken 7 days before and 14 days after the operation were examined. The rate of recovery in this experiment was 50% for AD, and 54% for NA.
RESULTS
Amount of urinary CA
The levels of urinary AD for 24 hr in patients with RA were compared with those in healthy subjects. The mean value for 6 healthy subjects was 8.18±1.92 TABLE 4 . Correlation between urinary adrenaline levels and amounts of beta-methasone intraarticularly injected in patients with rheumatoid arthritis the levels before and after synovectomy.
However, when the levels of urinary AD and NA on the 7th day before synovectomy were compared with those on the 14th day after synovectomy, it was found that the levels of AD and NA after synovec tomy were significantly decreased as compared with those before synovectomy as can be seen in Table 8 and Fig. 1 .
DISCUSSION
RA is considered to be a systemic disease with endocrinological dysfunction (Bartholomew 1965) , peripheral nerve disturbance (Hershberger 1958) or hematopoietic (Hans et al. 1966) , digestive (Meiselas et al . 1961) , and respiratory disturbances (Hollander et al. 1965) , as well as with characteristic changes in the joint. Therefore, it is interesting to know the changes of levels of AD in the adrenal medulla and levels of NA being secreted from nerve endings . The present study revealed some differences in the levels of AD and NA in urine between healthy subjects and patients with RA , as well as differences in their TABLE 5 . Correlation between urinary noradrenaline levels and amounts of beta, methasone intraarticularly injected in patients with rheumatoid arthritis levels in patients with RA before and after synovectomy. These findings suggest that there are some differences in CA metabolism in endocrine organs and the nervous system between healthy subjects and patients with RA. Since the report by Hollander et al. (1951) , a therapy using intraarticular injection of steroids has been widely employed to reinforce their local effects on RA. However, it is known that about 98% of the intraarticular steroids, for example, hydrocortisone, are transported into the blood within 3 hr after injection (Yoshida 1969; Daly et al. 1967 ). But, since the patients with RA need a long term therapy with intraarticular injection of steroids (Daly et al. 1967; Kamiya 1970) , this would undeniably bring about a hypofunction of the adrenal cortex in these patients.
In patients with RA, the levels of AD were decreased markedly, and there was a significant difference in the AD level between healthy subjects and patients with RA. This may probably be a result of that the activity of phenylethanolamine N-methyltransferase (PANT), which stimulates the formation of AD from NA only in the adrenal medulla, is decreased because of primary hypofunction of the subjects and the patients with RA. It seems that the patients with RA have a compensatory mechanism in the formation of NA in CA metabolism . Hokfelt (1951) investigated the amount of CA in the adrenal medulla after hypophysectomy, and found that the decrease in the level of AD was followed by a decrease in PANT activity, but actually no decrease in the level of NA could be observed. According to his report, the hypophyseal-adrenocortex system has no direct influence on the level of NA in the adrenal medulla or nerve endings .
Synovectomy (Mori 1962 ) is performed for the purpose of reducing the articular pain and swelling and to recover the articular function . Levels of both AD and NA in urine showed lower values after surgical synovectomy . Especially, the level of NA was remarkably decreased .
According to Ohnishi (1974) , when 6-hydroxydopamine was injected in traarticularly to induce chemical synovectomy in patients with RA , there was a degenerative desquamation of living cells in healthy joints , and in adjuvant arthritis, hyperplasia of living cells of the synovial membrane was very well controlled. Also Konishi (1969) has found that the levels of NA in the endings of sympathetic nerves of the synovial membrane was decreased remarkably under these conditions.
The marked decrease in the amount of urinary CA after synovectomy can be caused not only by synovectomy itself but also by secondary systemic factors involving mental attitude.
